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[■fl.*H 



# °l-§-tb ^AfljE^jj^oi^ (epidermal growth factor, EGF)£) oj] ^ 



S. 6 
[^$!<H1 
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ww *im 

o]^ ^^^oj^ ^ ^^ {Method fQr Producing 

Novel Epidermal Growth Factor Using Albumin Fusion Protein} 

£ 2^ EGF-^^1^ 3)-^^- 7 fl^£; 

£ 3-ar tf«L-fl}f EGF-^^1 -g-^- -B-^^>7> #<g^ 7fl s^- ^sf^nl-^ 7]] ^ £; 
eKHfe ; 

£ 5fe Sfe EGF-^-1^ -§-f ^-B^ ^ #^o> 3 ^o>n>o] S £ 

£ 7^: EGF-^^1 «-^7> 7fl^£; 

£ 8^ 4«4<* cH*V ^ni-EGF^ PCR *>t>3. 

£ 9fe 4J#*H tfltr EGF-^^1^ -g-^- -fr^o] PCR xj.^. 0>7>a 
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^^iP 38165 2003/8/8 
^- 01 ^^s^Ajoi^ (epidermal growth factor, EGF)£) ^ 



^sWi^^Rr ^4 tf^fb 7]^ol 5^. ofl^tfl, fetg^ ^HM1<#, ^ 

*Kr*j) jL3f 7r $XSL^, SjJf 7fl^ ^^-ZL, 7fl^3f 3*)Jf 7.fl^ 

icSj- 7]^ 5r##£] A>-g-£)j7 o^cf. 



1 
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10 ^y 8165 ^ 2003/8/8 

<ie> ol#eq db^ ^S.^ #dW3MHt!;*H* -fl-SH^fe (Gregory, 

1975; Savage, 1981)°] $X9X°-^, ^ ^ ^ 

^ 3^§-°l i« ^ *^Hfe ^tj.. 

<it> Ir^fl, -fr^i*}* tfl^-S (Smith et al., 1982 ^ Taniyama, 

1986), (Yamagata, 1989), S.S. (Urdea et al., 1983) *W ^€^1^^ tfl#^-oJ)^ ^ 

102993 Jl), #2) 45.^1 *$<£x}7} tfl^-i: °l-g-^H 

^ Ml^t ^iq- xfl ^^^^ £_<$4- #^x\%o_x*\ ^ asu>srL5fl5r) A} 

C18 €^^r -3.^*11 3^>£^LEfl3Xj^^ o]-§-^ ^^i^^r* ^f^ft 



31-6 



^ 2003/8/8 



* ***Hfr* o]^ ^ o.^ ^ ^ OJ ^ 

*>« S^fe DNA Ai^c) ^3 ^ tg^^ tg^^j. 0 ,^ H oj^ ^ 



31-7 



10! 
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^3 ^<*H €■ ^3 

oflStfl, iL°l, *r*h -M, ^ ^#«r*»l« 'i-g-^tq-. 

^ «g=Bfl^ ^ #^^1 ^^-i- -g-^H 

^ A] #°>7^ ^Efo]^ <£^Aj,g- Jfa^Hr oV^Aj Jfo} o. ^^.^-cf. 



7># Hl-^^: f«o|o( r^eig, #7] ^^5L^^«?1*H^. 
^-«.n1^- ol^> o.^ ^ ^q^S. ^ T£»J\£ci\ 50-60%» ^SLsL & 

SHra-^ ^j^-fr ^4. o] ^sj-Aj oitsj) <^e| tflA} *>g. >#;*f| 

3 €:^171H SHd ^sj-^^ ^ Jl4# J£olfe ^6j] o] 

*1 7]^, *]-§-, ^^i^o] *}--§- ^-1- §>ZL ^ ol^fl -ft-Sfl^ A]~g-ofl ^-g-^tj-. o]e^ 

Tflig. A>-g-S)j7 flc).. o]E^ ^#ofl ^^^-A}7l7l7> 33 ^EflS. £ii|7> ^ 

feiS Af-g-^^cf. ZLZ]B_3_ -g-^- ^ofl -g-^- ^Ht)^ f-o] a 

°1 -8-1- # A>-g-0] 7 >^>IES. ^ M.^O_S. ^ . ZL ^ -R-^7>» 
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<30> 



<31> 



!2> 



10 w# 38165 

^ Qx}: 2003/8/8 

±WV *#<W fl*** ^^^^ ^ ^ w ^ 

^ (Gregory, 1975)41 e**H ^ g *)*N5L *tf| ^xfls^ 
TO a** rL «H] w A]o))J£ ^ 7> DM ^ Ai<i ^ _^ 

* ^ofl^fe ^ 2 o.^ H 3 , ^ ^ ^ 5 , ^ ^ 

Sl*Le)]<3 (in frame)os fltf ^^fl^oj^ o_^ ># ^ A]7lfe ^ cfl^ W ^ 
fl*H P ET28a (Novagen) tf|E^ ^ o^-,^ 

promoter)^ ^ I **d*r(/ac I repressor)**) ^1** 

7]--i- ^ 7)M ^ ^ ^ ^ ^ ^ ^ ^ 

*«■ «*H ^ o^^,^ iAerobacterfun, 

tumefaciens) GV310M- °]-§-«H ^ ^*}^hg- ^A]^-rf. 

7>^1 *H]7J] fl^*] ^0)14. 
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<34> Aj A ]ofl i: A}^ EGF -fi-^^ ^ 

<35> £ hEGF^ 537fl^ 0}^^ oJ-Jri^H 7]^^ *\Q 

(EGF)^ tr#5)l^j^ A^^g- 2^0} rfl^)^ g}.^ a g «y^> # 

sMl^l)^*}* ^^fe o]^^ DNA» ^IS^q-. # 7 ] a^^. t\.^ ^-4 (£ 12 ^- 
3E:). 

5'- atg aac age gat tea gaa tgt cca ctg age cat gac gga tac tgc ctg cac gac ggc gtc tgc 
atg tac ate gag gca ctg gac aag tac gcg tgc aac tgt gtt gtt gga tac ate ggt gag cgt tgt 
caa tac cgt gat ctt aag tgg tgg gaa ctg cgc tga-3' 

<37> >£X\d\] 2 : IH^-EGF -i-^ 

<38> ^°1-EGF -§-^-H-^a># pET2 8a 'M^BH 5L<$k} 7 ) 4)*H cf 0.4 ^ 4 

;39> EGF-5 S^Rr ^-fr&zW ^ltbJL^ 5'^ ^°\) BamHI^ 3'^ ^ Hindlll^ <>]-*] 

*H PC1M: ^a]^. ^ PCR^## *\miL± BamHI^f HindHIJL ^E)^- ^ ^#*>£i}. 

^# EGF -B-^*}* #2^*1 2= pUClS* ^iLi BamHl4 HindHIS 3 

^ ^*}£t}. o) £^#ofl rH7\)o]# w^s}. T4 DNA ^7>o>^l» jp: ! 

Al^> Aj^oflAi "J-^mcK <>} CaCl 2 S cfl#^ E.coli DH5a» SS^S a] 

* (100 mg/mL)ol Sf-^ LB Hti^HH «^^^^ ^^^JL 
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A fc^^E. DNA» ^-^^ EGF ^rAAA 1-5^*1=. -I- sHl«H EGF/ P UC18# 

ShSSi^ (S. 1 * 3£ 3 

^l^t 1^^^ cDNA«- *>J1 cDNA^l 5'^ EcoRI^ 3' 

^ ^ BaraHI^ ?M ^ ^5.^- ^"Kl^ ^ ^ HbKM«- a>^>^ PCR* 

^X\^ ^ ^^-tb POttHt* ^ll^rJL^ EcoRIif BamHI^-S. ^ ^%-s\3XA. A A] 

^ -R-3l*|-» EcoRI^f BamHIiLS. EGF/pUC18 H-eJ-rt^JE.^ ^tb 

SatJ.. zl^jq. ^ ^tb ^ CLS. ^Tflol^H CaCl 2 S. tfl^ E.coli DH5a» ^ 

^ 'M^H (100 'mg/mL)o| LB afl^H^ <*A^Q A^^r AM ^» 

^t^Kn- zj- DNA* <£^*1-EGF AA7} ^€ ^-<y^ 

°3 "SHi^-EGF/pUClS-g- ^^^cf 1 ^ 5. 3 %^). 

eJr-^-EGF^ -S^-fr^*)-* P ET28a ^r^^H £7)7} ^^l-EGF/pUC18# *fli& 

Jl£l EcoRI*}- Hindll IS. ^tb ^ ^l^^g; ^X|«|.ji <£Jf*!-EGF£] 47}Si 
€3*<M1 aj-Sa*}. °l -§-^^>» ^tb >H^jLi: EcoRI^ HindHIS. 

€^^r P ET28aSl- £^-«H 3 s * ^£.3. ligation^ ^b ^ CaCl 2 S tfl^ 

E.coli BL21 (DE3)« ^€^^r AH * AAA°]4l (100 mg/mL)°l 3.^ LB ttfl*HH 7>i-H- 
o)ai ^ii«>^L z}- s-ej-^jEL DNA-& ^-^a>i ^^1-EGF -fr^AAA 

^A^)^9 n°dA°) t^- 1 ?l-EGF/pET28a# A^ASXA (£. 1 g 3E 3 

*4W i|*H ^*>5a^-. 
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<43> ^a]o]1 3: ^ -R-^cq *fl^ 

<44> EGF-^ 1 ?! -e-^-n-^^Vl- ^l^ol pET28a ^r^^Hl ^Sr^r 



PCR^ if PCR^V#-8: ^Jl^ EcoRI^ BamHI ^.5. ^ ^^<&A. 

EGF -B-^V» #3^*1 £. P UC18* ^ll^rJL^i EcoRl4 BamHIS. ^% ^4 

3^ a]^s. ^^-^I-Sltj.. ZL^JL ^aHI 2^- ^-^^r «<Hi-°-S. tfl^ E.coli DH5a» 
^ a]7J Jp. ^^^(lOO mg/mL)^l LB «fl*HH $^r« ^ 

^>J1 ^ ^e^lH. DNA« ^el^ EGF -B-^^7> EGF/pUC18-8: 
(IE 2 ^ S. 3 

<46> oi^> "1^^:^^ C DNA» ^SLS. is\jL cDNA^ 5'^ ^r^l BamHI^ 3' 

^ Hindi 11^ <y^^» 7>^ ^ t^KM ^ S^H** A>^><^ PCR^r 

^a]^ * ^s-^V pcraV^-^- ^l^Ji^i BamHl4 Hindi 1 1-2.5. ^- ^# ^ 

*fl€ -a-€^>« BamHI^ Hindlll-^-S. EGF/pUC18 ^hJ-^1:e.<4 ^ 

■^-^4. zie)Jl ^aH 2^}- ^O-S E.coli DH5a« HI ^ <=g3£| 

-^(100 mg/mL)ol LB tifl^HH og^)^ x]^ Aixg^jL z}- s-h^p] 

JEL DNA» &^}JL EGF-^^A -%-^^}7\ #<*m #e>^^l^-» EGF-^^/pUClS 
-§: ^St^u]- (5. 2 ^ £ 3 %^). 

<47> EGF-^ 1 ?!^ -g-^-6-€^>» pET28a ^^eH &7)7) EGF-<&^/pUC18# *m 

ZL±. EcoRI^)- HindlllS. ^ #7]<3^ ^*}?>}3. EGF-^^1^ -§-^^t.>» o\7}sL^ 



<45> 



EGF» S^fe- ^-B-^7>7> ^jLi 5'^ It^EH EcoRl4 3*^ ^ BamHI^ ^1^^- 
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v}^. °1 -g-^-^V* ^tbJL^ EcoRI ^ Hindi 1 13. 

^ifr pET28a^- ^Htb ligation^ ^ ^ CaC12S ^e)^ tfl*J~g- 

E.coli BL21 (DE3)» ^ 7>i~M-o] 41(100 mg/mL) °] LB »IWH 7}^n}o] 

41 ^dt^Jl ^ f^lH DNA«- ^el^-Ji EGF-^r-r- 1 ?! -§-^-R-#*>7> # 

^€ ^5^*1 2= ♦ S^lSM EGF-^^l/pET28a» ^l^}^ 2 ^ £ 3 ^S). 
<48> ^o_^^}o] <t^-^4 ^4s*fl^£Ul-o| -B-^>7V ^l^efl^^-S -§-^ DNA 
7H1 -§:*H1 SHl^'S^. 

<49> ^.X\d\) 4: -g-^- ^fr ^ ^-<& 

<50> s.^nl= ^i?l-EGF/pET28a S^r EGF-^ 1 ?l/pET28a» 5L ^JlS^H 0D 650 0.57> € 

afl^tb ^ IPTG(0.5mM)» 7>^<^ -ft-^*}!:^ ^-£.^4. 5-6^1^ xs| 

yfl°^ ^ -g^^-el^ O.S. Sl^r-Sl-^^. o] xfliM: 40mL^ 4^§-g-<*j(50mm Tris, 

PH8.0, ImMEDTAH ^ ^^431 7] » A}-g-*}<^ ^il5L» sj-s)^ ^^^^ 

*H -tf^^r ^el^VS^. °1 8% #^6>a^o>T7>o]^ ^ ^7l«^^ induction 

-R-f-ofl -g-^^^ IHS^I* %<?l*}$m 4 

^ °1 4Hf-^# ^IfM*- ^:#-§-^ (20 mM phosphate, 0.5M Nacl , lOmM imidazole)-£-S. SM§ 

#X\zQ u|^-o>7>S.^ £^«fl 7}f;}JL l-3mL/min^ ^S.S. ^M?! thg-, 4a] ^-g- i&^-g- 
fiSj^S. ^ Xflaj^ ^ 20 , 40 , 60, 100 , 300 , 500mM o)v\t^ -g-d| ( p H7.4)^r ^4 ^ 
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<52>AjA]dj) 5: -g-^- ^h^^^ ^.o] 

<53> Aj- 7 ] ^ofl 44| A] ^fl7> «-«M*) ^.e)o>3.5jo> 

P >°1— € ^7]^^ ^S = » PVDF *H ^o]^. Jf, T^H^o] #o]^ pvDF 

l*r INI (anti EGF-rabbit, 1:1000^^)* 7>*H 1*1 # Bfl 0 ^*}^. wfl<£ ^ ^ 4 
2*> INI (rabbit-goat HRP, l:i000s]^)» ^V^-^l t}A| ia^ nfl<^^- sfji Afl^ 

EGF7> -g-^ t^J}^ ofl# 3.7loi]o] ^ = § EGF^ ^o) 

(5- 6 #S). 

<54>AjA]4l 6 : <£-?-i?i-EGF -§-^- -R-^>^ ^1- ^-§- *]j<<)- 

<ss> ^r^-^-EGF -8-#*r» PCR 71^-* ol-g.^ v}o]^g\ «i|E-j P RD400^ ^-g- 9} . 

^ti.^^^}7l a. ^6)] a>-§-^ ^t?13z}. EGF^ ft^x} «7lwfl<i^: %JLS. <*} 

*Vtt 31 He}-o-|^7> Nhel ^ltbJL^Y^^- -ft-^f^l X\^- gs.^ *}x*\ 

(5 ' -CTAGCTAGCGATGMGTGGGTAACCTTTAT-3 1 ) , 3' -^^cH ^^|^ ^«J-*J= ^ej-o]^^ P cr J=l pgr 

-^#41 EGF ^ 3.s.^. ^iL^-f £1 NheI o] 

( 5 ' -CTAGCTAGCCGCAGTTCCCACCACTTAAGA-3 1 ) ^7>«y§>^cf. PCR a]^.^^. 1 2 5 unit Taq DNA 
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^"^-Jl^i (BM), 2.5 ul lOx buffer, 2 u 1 2.5 mM dNTP, 0.25 ul 100 pM primers, 50ng 
gad -fi-£*r« X^r^r DNA #25 u IS. ^^"&>^rf. PCR^ 95TC^|>H 3HS^ 2-g:, 55T^H 

H^lnl^ <^^^ 1^, 72°C°lH <54# l^r, 92TC^1^ €^ 1^:, 72°C*\}*\ 10^ ^ 

£J1S 302) #-§-^4 (mj Research, Inc. Mini cycle™). PCR^ ^\S.Wr ^*>7l fl«H 
41CS. -fr^l^-S^ 0.8% TAE 6>7>^^ 4^ ^7l<^^ ^ #-S-*Kr 3.7] 9] ^^^> 
^ €^Hr gad DNA ^^§r sl^rS^. ^afl^ ^^-EGF -fr*!*} ^l^rSLi Nhel^.3. 

&&1± ^ ^l^S^i XbaI^-5. ^# ^-g- uM^s)^ pRD400«^l sT-t -1 ?! 

-EGF -fr^r ^l^f^cf (3E 7 

<56> ^A]afl 7: -§-^- -fr^r^) ^-g- ^ 

<57> EGF-^ 1 ?! -8-^- -B-^7># PCR7l^^r o]-g-*M «>°1M^ ^ pRD400^ ^-§- ^-§- ?\ 

^eo|] A-ly.3S.^*>7l 4*3 ^^^r EGF^ -fr^*} <37"|«})<1^- ^-JIS. 

^ ^r^ltb ^7fl^ #^ZL^r#e11^o]H.# ^^Hm. EGF -fr€*>3 S'-^ofl ^l^Kr 

H&KM7} Nhel ^ItbJL^^^ EGF ^-^^ ^ 
( 5 ' -CTAGCTAGCGATGAACAGCGATTCAGAATG-3 ' ) , S'-^^EH ^*l*r^ HeH^-b P cr ^ PGR 

^r#^l ^ *))^Jl^-^ NheM 

(5 1 -CTAGCTAGCCCGGTACGCGTAGAATCGAGA-3 ' ) ^r^r^. -M*H 62)- ^^Tfl s?- 
-&tr EGF-^-t- 1 ?] -fi-3l*r ^ltVJL^ NheI-2-S. ^xfr ^ ^]*VJl^i XbaliLS ^ 

tr aH^^i pRD400<Hl J£^*H £ 8^ £<>1 EGF-lt-r- 1 ?! -fr^r 
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<58> a)] 8: ^# ^*tSr 

<59> ^X\d\) 8-1: ol-ZL^Mj-Bllal-g- ggjsfcXLg^ (Aerobacterium twefaciens) GV3101^ 
<eo> 6^1 P RD400::(^^1-EGF)^ 7^1 P RD400: : (EGF-lHf 1 ?!)* ^ 

(conjugationH £]3H AA ^-^^^MAgrobacterj'um twefaciens GV3101 

(mp90); Plant-cell-rep. 15(11): 799-803 ( 1996 ))£. £.^1^. -fr^K 7 } o r ^.^ v 
n^^r ^"t^* 50 mg/L 7H-pH^!, 30 mg /L XI o] 

^7>^ LB aL*flH||*H £^ ^ 28°C^*\ 2<& *fl<S*b -^^^^f. -fr3l*}« *1 

\d o>ZLSMV^Bl^ ^JHS.^ (BHI *fl*l, pH 5.6)^1 ^ W ^ 28°C«lH 2«|3# tifl<£^ ^ 
^«151 #<?H Al-g^rf. 

<61> ^X\b\] 8-2: 

<62> i^-tr j^«H ^^°1 ^b^l wfl»l£j£S- ^>oj^- 

£i=r. tHS, pRD^O^C^^-EGF) SE^f pRD400: : (EGF-t^H £}*fl ^^^M o>zlS.^ 
31 ^-5- ^ €^ {Agrobacteriw t umefaciens GV3101 (Mp90); Plant-cell-rep. 
15(11) :799-803(1996))» 100 pM (acetosyringoneH ^"fr€ tt^ 

(Super broth: 37 g/L Brain heart infusion broth(Difco) ^ 0.2% (pH 5.6HH 18 

28*C<>lH wfl^tb titi<#^ #°J *ti*l«- ^l-S^M 20«fl5. s^r^- ^7} 

tifl^l ( p h 5.6)^ MSB5 (Murashige & Skoog medium including Gamborg B5 vitamins), 
3.0% 0.5 g/LMES [2-(N-Morphol ino)ethanesul fonic acid Monohydrate] , 6.0 mg/L ?1 
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1.5 mg/L IAA (Indole-3-acetic acid), 1.0 mg/LCuS0 4 - 5H 2 0, 100 uM ^ 
5% DMSO (dimethylsulf oxide)* SL^tb^-. 
<63> o)c] t uflx] 40 mLofl %x)*\f)5L 20^ wfl^V 

«fl*l (MSB5, 3.0% ^3.3,^, 0.5 g/LMES, 6.0 mg/L 7H1€, 1.5 mg/L IAA, 1.0 
mg/LCuS0 4 • 5H 2 0, 0.6% *}7}, i 0 0 uM <>Hl£^€5- ^ 5% DMS0)S. 'M'S M (26 

dTC, 24A]# night)^-S. 3^ ^-<?> ^ «fl°<f ^, ^ «fl*l (MSB5, 3.0% 

0.5 g/LMES, 6.0 mg/L 1.5 mg/L IAA, 1.0 mg/L CuS0 4 • 5H 2 0, 0.6% a>7>, pH5.6, 100 

mg/L 7H+*HA! ^ 500 mg/L^^M^^) 6 !! ^1^-^, 26i°C 4,000 Lux S£<*)H 16 

(MSB5 , 3.0% ^3.^^, 0.5 g/LMES, 0.1 mg/L NAA ( a-Naphtalene Acetic Acid), 1.0 
mg/LCuS0 4 • 5H 2 0, 0.6% o}7}, pH5.6, 100 mg/L9}^\o]^\ ^ 500 mg/L ^S-^H-g^Hl 

<64> ^ahi 8-3: ^1 a^g: 

tM, pRD^O-Car^-EGF) Sfe pRD400::(EGF- < lH Ll ?lHl ^^L^ o}zl5.«H] 

iil-g- ^Sj-^l^l^* ^"71^ 8-14 ^--gr Wfl^l-Jl ^"71 ^.o] # 

71^1 ^Al^l 8-2^ ^1 ^^^^4 0>ZLS.wH13 
^-i- *W ^-^-g-^ofl 3*1*]^ 10^: ^ 
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^€ 4^-, 2<a 26£<M ^«fl<£ S^iAS. ^«1)<£ tifl^l (BAP 2mg/L, NAA 
0.01mg/L7> MSB5<HH ^fl 0 ^ t^hg- *\-& (4°C)<>)H 4^ o>ZL3.£N13-§- 

^ ^ ^-i- ^afl^r^. ZL ^, MS-B5, MES 0.5g/L, 3% sucrose, . 

0.4%Phytagel^- 7]£-o_3. ^ ufl^jofl BAP 2 mg/L, NAA 0.01 mg/L, 500 

mg/L, ^rM^M-il 100mg/L* ^7KH 4^ 26:11 T: ^ 8,000 Lux, 16*]#/8*1# C^/^)^ 

^oflA] wfl^>^cf. o]c^ ( ^.g-s}-^ NAA 0.01 mg/L, ^rM^M-il 100 

mg/L ^ o}7 r 0.4%» X^Hr «fl*H ^ 26dHC ^ 8,000 Lux, 16*1 #/8*l # 

(^-/oj-)^ ^o.S afl^H 7fl ^ # tg^^s. ^8*H *W ^AHl 7^ 
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<67> ^Alofl 8-4: 4^ 

<68> ^ ^7># sH§^H ^-J±*r 7}°>i* ^^o] afl^E)^ x}<$-i; 

5^. tr^, pRD400::(°^^l-EGF) 5Efe pRD400 : : (EGF-IH 1 - 1 ?! ^*fl ^ZLS.«Hfl 
3-§- ^bM^I- #7]^ ^a]^1 8-13if ^ tifl^VJI #7l ^o] *].<g :gjg-g. # 

71^ ^A]ofl 8 -2^ ^z^^ ^<Htr ^-2.3. #<gwti*Hl 6>ZLStiHlHl 

*W #<3-g-*-!H 10^- W ^^>^i=r. ZL=i cf^g-, BAP 2 mg/L7 r ^-fr€ 

^ wfl °<H1*1(4.04 g/L MSB5, 3.0% Sucrose, 0.5 g/L MES, 0.6% agar, pH 5.6)^1 ^l^Kn., 
4000 LuxS. 16*1^ 2<QZt 25 °C dTCS. «1| *=r. *fl°<HJ- *}<^ wfl^l 

(MSB5, BAP 2 mg/L, 3.0% Sucrose, 0.5 g/L MES, 0.4% phytagel , pH 5.6, 7NH4i^l 500 
mg/L, 7>t+D>ol^] 200 mg/LHl ^ 7<U# 25t;dit:^*i 4^# «fl°^H 
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<69> ^ofl 8-5: 33*13: 

<70> ±.^Q -ft 2ft 4f»W *r^-§- -fl^SH *ti#l*r 

Sa4. pRIMOO^C^^l-EGF) SEfe pRD400 : : (EGF-l^-^f 1 ?! ) °fl 3*fl 6 }^«fl 

2}-g- JFW4*H3ki* #713 ^aHT s-l^r ^ tifl^ji #7l -R-^fl #71^ 

#<§-§-^Hl ^*W?i 10$ 4^- ^ afl*l (MSB5, 3% 

sucrose, 1 mg/L 2,4-D, 6.5 g/L agar power, pH 5.8)1 25tJ*IH 2«g *ft°tt ^ 4TC<*fH 4<£ 
«fl 4- -n-^fl* ^€*>7l y fl*l (MSB5, 3% sucrose, 5 g/L MES, 

2 mg/L BA, 0.01 mg/L NAA, 20 mg/L kanamycin, 500 mg/L Pseudopen, 6.5 g/L agar power, pH 
5.8)^.3. ^ ^ 2^ 25T?, 16h 8h 2:3 *IH ufl^S*}. 2^ ##tr 41 

^3 as -^-£^j-7l MSB5, 3% sucrose, 5 g/L MES, 0.1 mg/L NAA, 20 mg/L 

kanamycin, 500 mg/L Pseudopen, 6.5 g/L agar, pH 5.8 91 rSft*]S. ^1 ^ -R-S^rS^. 

<7i> 8-6: gifl 

< 72 > ^s.^ Tg-tifl 3-^H 2^ ol^- ^ «fl<£^ <H^1 'MSl^- 

^^^•^4. pRD400::(^^-EGF) SE^ pRD400: : (EGF-^^DI 3*11 ^3$r€ ^S.^" 

^sWo^i- #713 €*H1 8-14 ufl^H #713 8-23 %3 

0.5-lCm 2 3 3.715. ^#*H 10-15$ &9l $*M*1 ^. ^^B^ «fl*l (MSB5, 3.0% 
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^Si, 0.5 g/LMES, 1.0 mg/L BAP, 0.1 mg/L NAA, pH5.8, 0.6% 4*»3. 
2:^. (26 fir, 24*m night 2«g ^^fl 0 ^ S €^^r -S* (MSB5, 3.0% 

^aSi, 0.5 g/LMES, 1.0 mg/L BAP, 0.1 mg/L NAA, 0.6% *}7}, pH5.6, 100 mg/L tH-^H^I 
^ 500 mg/L^>stifl^^^)6{| 26dTC 4,000 Lux a3E.«HM 16*1 ^S^H 

2^ *M 4UM ^^s" -frS.^^. 41 ^ 41 2* Hfl^l(MSB5, 3.0% *rH 

3.^, 0.5 g/LMES, 0.01 mg/L NAA, 0.6% o r 7r, pH5.6, 100 mg/L7>^>°l^l ^ 500 mg/L ^>s^| 

<74> ^-71 ^A]o| 8^1^ ^Hl^r ^4 ^o] ^A^>^cf. 

<75> 4t€ ^1^ 10 mg-OSJf£) ^^S. (Edwards) ^ ( 

Nucleic Acids Research, 19:1349(1991))^ A>-g-^ DNA# -gr^t!: ^, °1» ^ 

DNASL -SH PCR ^l^rSl^r. 
<76> ^-y-T^-EGF^) ^^^^r ^#^1^ PCR H^l^lr- Albumin+EGF -fr^*}^ 

<*7] ^<gcHl tfl-g-^Hb H^M^ 5 ' -CTAGCTAGCGATGMGTGGGTMCCTTTAT-3 1 °) 

ZL , ^ ^ ^ 5 1 -CTAGCTAGCCGCAGTTCCCACCACTTAAGA-3 ' <>1 A . 

<77> EGF-^Y 1 ?!^ ^^^^r ^t-*H^l PCR ^>-§-^ S&M^^ EGF+Albumin ■rrQAQ 

<$7] A-^ofl cfl-g-^ ^ ^J-^ =&)-o]^^ 5 ' -CTAGCTAGCGATGAACAGCGATTCAGAATG-3 ' °1 

Jl, H.eH^ 5 1 -CTAGCTAGCCCGGTACGCGTAGAATCGAGA-3 ' °1 . 
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<7 8> PCR Taq f^JL4i» °l-g-*>a}, 96"C^^ 2£-?> ^I-^dtb ^ , 94TC°iH l£-# ^ 

^, 55°C<*IM 1^ <H^^, 72^1*1 2^-^ ^ 35S| aV^^JL, ^7>S 72°C<*IM 

10^ tiV-g-^ *|-£3L, 1.0% ^»>7>S^ ^j^c^ (5L 8 ^ 5. 9 % 

20. 

<?9> ^ 8^1 ^-i M 3l<ti£- 1 kb eflt-H^i, 1 i^Vfe l-e^ls. 

pRD400::(^ 1 ?!-EGF)3l PCR -Sf 0 ]^ , 2,4,6,8 ^ 10 ^ ^wfl, , .2*1, 

DNA» flAS ^ PCR ##<>H, 3,5,7,9 ^ 11 3ltl£r ^ ^afl , 

^, -2.^1, ^ ^ DNA» ^1^.5. PCR ^##^r S.^}^, 

<80> £ 96fl X] m efl<?l-8r 1 kb 31 cH^, i -R-^]-* Sf-t^ = 

pRD400::(EGF-^ 1 ?l)^l PCR -ilt c l^, 2,4,6,8 ^ 10 AA °> A S^ , -2-°l , 

<£^*l] DNA# ^ PCR ^#^1^, 3,5,7,9 ^ 11 3l<?]£r ^ ^ufl t % 

2\, -2.o] t ^mv tg^^s} DNA» ^SLS. PCR ^3r«^: S.^*}^. 

<81>^a]^1 10: -g-^- f-a- ^ ^-^1 

<82> ^1-^1^1 ^ lg^ ^t^H ^VA>^-ofl \£zl v]?J{ 2.5mL ^#3Hf^ (5mL 

lOOmM Tris-Cl, pH 7.5 , 40 500mM EDTA, pH 8.0, 1.5mL lmg/mL leupeptin, 600yL 5mg/mL BSA, 
3mL lmg/mL DTT, 3H1 30mg/mL *PMSF(stock ; 0.003g PMSF in 10 uL IPA) 50pL» 

» 7>^H ^Sft-^. 12,000rpm, 4°C^H 30^: ^ ^. 
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<83> (Bradford)^ ^4 &m ^# <a Hl (protein assay 

kit, Bio-Rad)» "43- UV-^-^STflS. 595 rm°\]*] #3K&« ^Rl^- bovine serum albumin 
standard^ *}M*Ha\ ^#^1^ ^l*r534. °1 tf^* 

-§-■$■ -t-^- ^n^r ce io 

<84> -g-^- ^tffl^o] 3H1€ «?«H l-sl^l-a^^H^- ^ *M M- 

Bf\+ «H = S PVDF 3Htb 3s *l 6 l€ PVDF 1*} iMl (anti 

EGF-rabbit, l:1000s)*| )« 7>^M l*m «fl°<M: *r&4. «fl°cf ^ 4^ * 2*> *J-*fl 
(rabbit-goat HRP, l:1000s]*l)» 7>* r 3L tfA] ia]^ uflo^. ^ ^W". Jf 
3|-ol * 4-tSS-l-4Htl: ^J} «>-§-^: EGF7> -g-^ ^« 

<3]# a.7H2} t^«£^* SA>*H EGF^ -g-^a^^ SHMSt 1 } (£. 11 ^2). 

<85> o)^o_s. ^P3^r ^M^l 7l#^}^^ ^Tfls) -f-^Sl 7^ 

7H7fl sa<>H ol^tr ^l^^l 71^ w>^tr ^S^IH °H ^ 

7> ^l&sq^ d r\i 3£ ^*M=h ^^M. €■ 

<86> Jg- =L^-£r J^S^H 1^3* #3t|*fl3MHSl*r ^ -fr^r* 
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4] 
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[Ml 

i] 

Albumin-EGF eco ri Bap hj »i 



lpUC18 (/BamHl, Hindlll) I | EGF : PCR (/BamHl, Hindlll) | 

; r ' 

I Ugation, transformation(Exoli OH5a) 



EGF/PUC18 



EGF/pUC1 8(/EcoRI. BamHl) 



Albumin : PCR(/EcoRl, BamHl) 



I Ligation, transformation^. co!lDH5a) 



| A)bumln-EGF/pUC18 



Albumin-EGF/pUC18(/EcoR), HindlM) | I pET28a (/EcoRl, Hindlll) 



"J Ligation, transformation(E.coH DH5a) 



Albumin-EGF/ pET28a 



I Transformation (E.coli BL-21 (DE3)) 



expression 



2] 

EGF-Albumin ec ori ap hj '» 

| P UC18(/EcoRl, BamHl) I | EGF : PCR(/EcoRl, BamHl) \ 
c — - , 

I Ligation, transformation(OH5a) 
[EGF/pUC18l 

| EGF/pUCt8(BamHI, Hindlll) 1 | Albumin : PCR(/BamHI, HindlilT] 

v ' 

I Ligation, tra nsformatlon(E.coll 0H5a) 

1 EGF-Albumin/pUC18 \ 



| EGF-Albumln/pUC18(/EcoRI, Hindlll) | | pET28a (/EcoRl. Hindlll) 



~\ Ligation, transformation(E.coli DH5a) 
| EGF-Albumln/pET28a~l 

| Transformation (E.coli BL-21 (DE3)) 
[expression 
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[51 3] 

Albumin- 
EGF : 

EGF- 
Albumin " 



EcoR\ 



BamH\ HInd\\\ 



Hind\\\ 




[3E. 4] 
M 



A-E 



pET28a 
Induction 



E-A 




Mi 



M: Protein size marker 
A-E: S^fil -EGF/pET28a 
E-A: EGF-Sr¥eJ/pET28a 
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IS. 5] 



E-A 



A-E 



M: Protein size marker 
A-E: §^21 -EGF/pET28a 
E-A: EGF-^^Bi /pET28a 



15. 6] 

N 



A-E 



E-A 




N: pET28a (negative control) 
A-E: g^oj -EGF/pET28a 
E-A EGF-S^eJ /pET28a 
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[5L 8] 

Ml 2 3456 78 9 10 11 
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atgaacagcg attcagaatg tccactgagc catgacggat actgcctgca cgacggcgtc 
tgcatgtaca tcgaggcact ggacaagtac gcgtgcaact gtgttgttgg atacatcggt 
gagcgttgtc aataccgtga tcttaagtgg tgggaactgc gctga 
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